Nitric oxide and cyclic GMP formation upon electrical field stimulation cause relaxation of corpus cavernosum smooth muscle.
In the presence of functional adrenergic and cholinergic blockade, electrical field stimulation relaxes corpus cavernosum smooth muscle by unknown mechanisms. We report here that electrical field stimulation of isolated strips of rabbit corpus cavernosum promotes the endogenous formation and release of nitric oxide (NO), nitrite, and cyclic GMP. Corporal smooth muscle relaxation in response to electrical field stimulation, in the presence of guanethidine and atropine, was abolished by tetrodotoxin and potassium-induced depolarization, and was markedly inhibited by NG-nitro-L-arginine, NG-amino-L-arginine, oxyhemoglobin, and methylene blue, but was unaffected by indomethacin. The inhibitory effects of NG-substituted analogs of L-arginine were nearly completely reversed by addition of excess L-arginine but not D-arginine. Corporal smooth muscle relaxation elicited by electrical field stimulation was accompanied by rapid and marked increases in tissue levels of nitrite and cyclic GMP, and all responses were nearly abolished by NG-nitro-L-arginine. These observations indicate that penile erection may be mediated by NO generated in response to nonadrenergic-noncholinergic neurotransmission.